Los procesadores y la computación en el final de la ley de Moore by Tirado Fernández, Francisco
Los procesadores y la 
com
putación en el final 
de la ley de M
oore
Francisco Tirado
U
niversidad Com
plutense de M
adrid
Índice
2

M
otivación

Evolución, tendencias y lím
ites

Ley de M
oore, Escalado de D
ennard
y 
M
icroarquitectura

D
espués de la Ley de M
oore 
3
Predecir el futuro es un ejercicio arriesgado
“H
acer predicciones es m
uy difícil, especialm
ente sobre el futuro” 
N
iels Bohr
“N
o existe ninguna razón para tener un com
putador en casa”.
Ken O
lsen, 1977,  co-fundador y CEO
 de D
EC (D
igital Equipm
ent
Corporation), 
“Las m
áquinas serán capaces, en los próxim
os veinte años, de hacer cualquier 
trabajo que una persona pueda hacer” 
H
erbert Sim
on, 1965, Prem
io N
ovel Econom
ía 1978, Prem
io Turing 1975
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A
lgunos aciertan
The future of integrated electronics is the future of electronics itself. 
The advantages of integration will bring about a proliferation of electronics, 
pushing this science into m
any new areas.
Integrated circuits will lead to such wonders as hom
e com
puters
-
or at 
least term
inals connected to a central com
puter
-
autom
atic controls for 
autom
obiles, and personal portable com
m
unications equipm
ent. 
Cram
m
ing m
ore com
ponents onto integrated circuits, Electronics, Volum
e 38, 
N
um
ber 8, A
pril 19, 1965.
Gordon E. M
oore, Co-founder Intel Corporation
M
otivación
5
A
lguna experiencia desde 1973
M
IN
ICO
M
PU
TA
D
O
R IEA
-FI
PRIM
ER M
IN
ICO
M
PU
TA
D
O
R
CO
N
STRU
ID
O
  EN
 ESPA
Ñ
A
M
otivación
Evolución y Tendencias
F. Tirado  2017
6
Fuente Intel 
¿ El escalado de la tecnología continua  ?
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Top 500 jun 2015 a noviem
bre 2016  18 m
eses
Total de 363 Pflops
a 567 Pflops, En últim
o 166 Tflops
a 286 Tflops
Reto
el Exaflops
( 10
18)  < 20M
w
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En 2017-18
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TaihuLight
N
ational
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uxi
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M
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z, 
Sunway
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93014593
,88
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15371
6051,3
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(M
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ay-
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N
ational Super 
Com
puter Center in 
Guangzhou
TH
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Cluster, Intel 
X
eon E5-2692 12C
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z, TH
 Express-2, 
Intel X
eon Phi 31S1P
3120000
33862700
54902400
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D
O
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N
ationalLaboratory
Cray
X
K7
, O
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16C
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Gem
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interconnect, N
VID
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m
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ICS)
K com
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
93 Pflops
versus 30 Pflops

15,4M
W
 versus 17,8M
W
, 6 Gflops/w

10M
cores versus 3M
cores

1.31 PB de m
em
oria (D
D
R3). 

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cooled

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 tecnología China

U
SA
 y China com
parten el TO
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GREEN
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Thiane-2 1,9Gflop/w
N
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La Ley de M
oore se ha cum
plidoFuente: Intel Corporation
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